Abstract: It has often been claimed that in tone languages such as Ewe, prosodic devices are not exploited in order to mark information-structural categories. The present study therefore investigates, on the basis of an experimental study, whether there is an impact of different focus structures (all-new utterances, in situ object focus, ex situ object focus and subject focus) on the prosodic realization of utterances in this language. The basic prosodic cues we have looked at are F0 variation and duration. From this study we can conclude that focus in Ewe is in fact also expressed prosodically. The prosody affects the constituent in focus, the out-of-focus part of the utterance and the focus particle itself. These effects can however be argued to play a secondary role to morphological marking and ex situ positioning.
Introduction

It has been claimed (see for instance Cruttenden 1997; Dik 1997; Yip 2002; Féry 2007; Féry & Krifka 2008 ) that tone languages do not make use of prosodic means to mark focus (or, more generally, information structure) to the same extent that intonation languages do. Yip states: "It is a commonplace that many lexical tone languages avoid the potential conflict between intonation and lexical tone by using a different mechanism altogether: the sentence-final particle" (Yip 2002: 271) . In African tone languages, various types of particles and special sets of tense-aspect-mood morphemes are attested as formal means of information-structural encoding (cf. Fiedler & Schwarz (eds.) 2010: viii, and the articles therein). In line with these assumptions is Ameka's claim (1992: 3) that focus constructions in Ewe involve word order variation and the use of special morphemes to mark the focal element. However, Ameka (1992) does not make any reference to prosodic means used to indicate focus on an argument in Ewe.
Yet empirical evidence from several tone languages strongly suggests that this view is too simplistic to maintain. For Mandarin Chinese, a language with a complex tonal system, Xu (1999: 101) has shown that focus has a significant effect on the F0 contour in simple SVO sentences. "A non-final focus expands the pitch range, particularly the upper end, of the words directly under focus, and it suppresses the pitch range of post-focus words, while leaving that of pre-focused words largely intact." Similar findings are reported for Northern Vietnamese (Jannedy 2007) . In this complex tone language, focus is exclusively encoded by prosodic means, utilizing both F0 (pitch expansion on the focused constituent) and duration.
African tone languages, too, are reported to make use of intonation to mark information-structural content. Bantu languages appear to have tone realization properties similar to those of intonation languages, such as phrasing, positional restrictions and tone-(stress)accent interactions. Chichewa and Xhosa, for instance, are languages that have phonological phrasing (indicated mainly by lengthening of the penultimate syllable of the focused phrase, which carries at the same time the rightmost H tone) as the main correlate of focus (Downing 2003 (Downing : 69, 2006 . However, in a follow-up study on the interaction of focus and prosody in Chichewa, p. 26) show that the described prosodic reflexes of focus in this language are only optional devices and that Chichewa does not have obligatory focus prosody. Similar findings were reported by Zerbian (2006) for Northern Sotho, who stated that no prosodic reflex of focus could be found in that language.
Prosodic properties of focused elements have also been described for two Kwa languages closely related to Ewe. Leben & Ahoua (2006) have shown for Baule that a prosodic boundary is inserted before the focused constituent and that the focused constituent is realized in a higher pitch range. Boadi (1974) demonstrates for Akan that in contrast to a canonical sentence the out-of-focus part of a nà-focus construction with exclusive reading shows F0 variations on the subject pronoun and on the verb phrase, such that both are realized with a high tone instead of a low tone 1 in unmarked sentences. Also for Akan, Kügler & Genzel (2012) , in analyzing the prosodic properties of the focused constituent itself, have revealed that this constituent displays a lower pitch range in comparison to its non-focused counterpart.
As there is evidence that information structure has an impact on the prosodic realization of utterances in a number of African languages, among them two languages that are closely related to Ewe, this paper seeks to explore the relation between focus structure and prosody in this language.
Ewe 1.2.1 Key features of Ewe prosody
Ewe belongs to the Gbe subgroup of languages within the larger New Kwa family of the Niger-Congo phylum (Capo 1991; Heine & Nurse 2000) . It is spoken by about 3 million people in the southern parts of Ghana and Togo (Lewis (ed.) 2009).
Even though it is one of the better described African languages, there is hardly any work on the prosody of Ewe. Most work has been concerned with morphosyntactic properties and alternations (cf. Wester mann 1907 (cf. Wester mann , 1930 Ansre 1966; Collins 1993; Duthie 1996; Ameka 1992; Essegbey 1999, among others) . Only a small number of studies have investigated the phonetic properties of phonological categories, like the duration of double-articulated consonants (Maddieson 1993 (Maddieson , 2006 , or the tonal features of the language, especially the complex consonanttone interaction. However, these studies are based on auditive impressions only and lack a rigorous instrumental examination (Ansre 1961 (Ansre , 1966 Clements 1977 Clements , 1978 Stahlke 1971; Smith 1968; Peng 1995) .
Of special importance for our investigation is the realization of lexical tones in the context of utterances and especially in different focus conditions. It has been claimed that in most cases "syllables in context remain the same as in isolation" (Duthie 1996: 24) , although the mid and the rising tone are most often subject to assimilations (cf. the statements in Duthie 1996) .
The existing literature does not offer experimentally investigated hypotheses as to how phonological phrases in Ewe are defined. From Clements' (1978: 59) analysis with respect to the blocking of the rule which determines the extra high realization of a mid tone in the context of two neighboring high tones, one can reason that he assumes that subject, verb and object build their own p honological phrase, with a domain boundary at the left edge of each phrase. Due to an optional boundary deletion rule (1978: 74) , the left VP boundary can be deleted, giving rise to a phonological phrase which consists of subject and verb. This is parallel to the facts described by Lefebvre & Brousseau (2002) for Fɔn. 2 In a first instrumental speech analysis on the interaction of prosody and lexical tone in Ewe, Tamminga (2005) shows that there is no difference in the F0 slope between statements, yes/no-questions and wh-questions. These sentence types are mainly differentiated morphosyntactically by means of different question particles (morpheme -kà suffixed to the questioned constituent in whquestions, question particle -à cliticized to the final element of the utterance in yes/no-questions). Tamminga discovered that across all of her examined utterances -kà and utterance-final -à showed the longest duration. She therefore concludes: "Both question types lengthen the segmental feature that is relevant in distinguishing the two question types" (2005: 31; highlighting by the authors). Tamminga (2005: 29) also reports a low boundary tone at the end of each utterance, expressed by a final fall of an utterance-final high tone before the lowtoned question particle, and by the significantly lower realization of low tones in utterance-final position (compared to other low tones) in statements. This final low boundary tone was already reported by Frechet (1990: 13) for Gungbe, a sister dialect of Ewe.
Given these characterizations of the intonational system of Ewe, we expect two factors to potentially play a role in the expression of information-structural content in Ewe: F0 and duration. F0 cues may be of two kinds: rises and falls associated with focused constituents or lexical tonal processes, like the spreading of tones, which is blocked due to phrasing. Durational cues such as lengthening may be used in addition to tonal cues to indicate phrasing and to differentiate between sentence types. There is a relatively strong consensus that intonation should be modeled phonologically in terms of a prosodic hierarchy and some version of an autosegmental-metrical (AM) framework in which tonal elements are associated with metrically strong positions, such as stressed syllables, and structurally defined positions, such as phrase boundaries on the left or right edge of a phrase (e.g. Bruce 1977; Selkirk 1984; Pierrehumbert & Beckman 1988; Ladd 1996; Gussenhoven 2004 ).
This very general assumption of the role of F0 and duration in Ewe contradicts the widespread claim that the pragmatic category of 'focus' in Ewe (or, more generally, in Gbe) is solely expressed by morphosyntactic means (cf. Ermisch 2005; Aboh 2004 (Lefebvre & Brousseau 2002: 22) .
Focus constructions in Ewe
As Ameka (1992) in his seminal paper on focus constructions in Ewe and Akan points out, focus constructions in Ewe involve word order variation and the use of special morphemes to mark the focal element (Ameka 1992: 3; cf. also Ameka 2010) . The focus morphemes attested in the language are the term focus marker -(y)é, which is often cliticized to the preceding constituent, and the predicate focus marker ɖè. In this study, we concentrate on instances of morphological marking with -(y)é or no marking at all and do not consider instances of verb ~ predicate focus. In Ewe, as is also observed in other languages (cf. Fiedler et al. 2010; Fiedler 2009; Lambrecht 1994) , there is a structural asymmetry in the coding of subject and non-subject focus. Whereas in the case of subject focus, morphological marking with the high-toned focus marker -(y)é is obligatory, it is nonobligatory with non-subject focus.
Underlying our study on focus constructions in Ewe is not a syntactic approach but rather a functional perspective on focus. We assume that focus is that part of information within an utterance "which is relatively the most important or the most salient in the given communicative setting, and considered by [the] S[peaker] to be the most essential for [the] A[ddressee] to integrate into his pragmatic information" (Dik 1997: 326) . Taken like this, focus represents a pragmatic category which primarily reflects the speaker's perspective under certain contextual circumstances, and does not need to be related to special positions in sentence structure. Often, but not always, the focused element of an utterance stands in contrast to information already in the common ground (cf. Krifka 2007: 15) .
In the following, the different focus structures with respect to the scope of focus are presented.
In situ object focus vs. all-new focus structure
Object focus does not need to be marked morpho-syntactically. The sentence in (1) shows the canonical SVO word order and represents an instance of a categorical utterance. This constitutes the default pragmatic configuration (cf. Lambrecht 1994), which is characterized by a topic-comment structure, with the subject being the prototypical topic, and the predicate including the object mapping the comment. At the same time the comment makes up the focus domain; hence, the object as part of this domain does not need any special marking. This structure appears to be the most frequently used construction for the expression of object focus in Ewe according to our informants. The same syntactic structure with SVO word order is found in example (2). In contrast to (1), the sentence in (2) represents a thetic utterance without any internal pragmatic organization (for instance as a reply to the question "What happened?" 4 ). Here, all parts of the utterance are of equal importance. Given that this identical SVO structure can have different information-structural configurations (all-new (thetic) vs. in situ object focus (categorical)), we want to examine whether these pragmatic differences are reflected in the prosody of the language. An ambiguity between in situ object focus and broad focus is also found in intonation languages like English and German, where a pitch accent late in the utterance can have either a broad focus interpretation or can signal a narrow focus on the object of the utterance. There seems to be no need to disambiguate these two sentences with formal means, as the context provides clues as to how to interpret them. As Tamminga (2005) shows, Ewe uses duration to discriminate different sentence types, so it is quite possible that duration is also employed in disambiguating thetic and categorical utterances. To test this hypothesis, we compare realizations of in situ object focus sentences with instances of all-new focus to see whether there is any evidence that phonological phrasing can set off any part of the utterance either by lengthening or through tonal events.
Based on the fact that thetic sentences consist of a single informationstructural unit only, we assume that thetic statements display the simplest phrasing and intonation structure, that is, that these sentences consist of one phono-logical phrase only. This is supported by Kanerva's observations for Chichewa (1990) .
In contrast, categorical SVO sentences representing the default pragmatic structure (see Lambrecht 1994 ) consist of two information-structural units, the topic and the comment. This bipartite structure could be reflected by the phrase structure of such a sentence, with the subject (as default topic) constituting one phonological phrase and the verb and object together (as comment) another phrase. We examine whether the two SVO structures in (1) and (2) differ in terms of their phrasing, as Clements (1978) does not explicitly mention the conditions under which a boundary between a subject and a verb can be deleted.
Ex situ object focus
A much attested focus construction is the preposing of focused (non-subject) constituents into the sentence-initial position, which then may optionally be marked with the high-toned focus marker -(y)é. However the additional marking seems to be a matter of speaker preference; while one of our speakers always emphasized the obligatoriness of the focus marker in this construction, the others did not insist on using it. We would not expect any additional prosodic marking in this construction as the syntactic and morphological devices already denote the focused item sufficiently. On the other hand, the preposed object necessarily builds a phrase on its own, so that some phrasing effects are expected, as is the case in Fɔn, a Gbe language closely related to Ewe. For this language, Lefebvre & Brousseau (2002) state that if "the clefted phrase [the preposed focused element] is linked to the direct object position of the verb. [T] here is a short pause after wɛ̀ (indicated by a comma) [. . . .]" (2002: 154) . This pause can be seen as a prosodic reflex of focus marking, indicating a phrase boundary between the focused element and the out-of-focus part of the sentence. We will therefore test whether ex situ focus as a marked syntactic structure is supported by prosodic features.
Subject focus
It is a matter of debate whether subject focus in Ewe should be interpreted as an in situ or an ex situ construction. On the surface, the structure of a sentence with a focused subject is, apart from the obligatory presence of the focus marker, identical to the structure of the canonical sentence (compare example (4a) with the canonical sentence (4b)). An analysis as an ex situ construction is supported by Ameka (1992) and Ermisch (2005) . Both analyze focus constructions in general as involving the fronting of the focused "nominal with different grammatical relations" (Ameka 1992: 9) , but state that "[w]ord order is not affected when the subject is focussed. The only difference between an unmarked declarative sentence and a sentence in which the subject is focussed, lies in the presence of the focus marker (y)é . . ." (Ermisch 2005: 102) . Aboh (2004) also clearly proposes movement of the subject into a leftperipheral focus position headed by the focus marker in order for it to be focused (Aboh 2004: 237) . He further claims ". . . that Gungbe doesn't allow [a] focus in situ strategy. In addition, [. . .] no stress mechanism arises in the Gungbe focus strategy" (Aboh 2004: 238) 6 . These statements argue against regarding subject focus as in situ focus in Ewe and suggest at the same time that it is not marked by any kind of prosodic means. Thus, our study should not reveal any durational or F0 cues at the boundary between the subject and the verb.
However, there is no clear evidence that the focused subject does not remain in its canonical position in the sentence, as Ewe does not have any morphologically marked dependent verb forms or other formal means used exclusively in focus constructions. Furthermore, the observation of Lefebvre & Brousseau (2002) regarding phrasing in the case of subject focus in Fɔn that "there is no pause between wɛ̀ and the verb" (2002: 154) suggests that subject and verb form a phonological phrase, which could be seen as evidence against an extra-clausal interpretation of subject focus. These arguments (no morphological means, absence of prosodic marking such as phrasing or durational cues) would support an in situ interpretation of subject focus. If subject focus in Ewe is an ex situ construction, we would expect to find the same prosodic properties as observed for ex situ object focus, that is, a pause after the focused constituent or lengthening effects (as observed by Tamminga 2005) .
To shed some light on the in situ/ex situ debate, we will investigate whether the focused subject as in (4a) is merely morphologically marked or whether it is also prosodically marked (lengthening, higher F0, blocked phonological processes, etc.), that is, separated from the following VP.
Research questions
To investigate our overarching research question as to whether there is an impact of focus structures on the prosodic realization of utterances in Ewe, we undertook an experimental study in this language in which we kept the syntax of the sentence as constant as possible while varying the focus conditions. Because focus often goes hand in hand with phrasing, we measured the duration of all vowels to determine the temporal properties of the tone-bearing units and contrasted those at phrase boundaries with vowels occurring phrase-medially. The two most reliable measures for phrasal boundaries are F0 (tonal) and duration (temporal); these two parameters are also attested cross-linguistically as important reflexes of prosodic focus marking (cf. the cited references from Mandarin Chinese and Baule for F0 manipulation, and lengthening of the penultimate syllable in Bantu languages). While durational data alone may not necessarily support the notion of a boundary effect at the right edge of a phrase (Beckman & Edwards 1990) , the compounding of durational evidence and F0 data seems to make a strong case for such an analysis. Thus, durational and tonal cues often mark the edges of such phonological phrases.
In this study, we will investigate the following three specific questions: i. To address these questions, we conducted experiments that will be described in detail in section 2 of this paper. In section 3, we will present the duration and F0 results, and in section 4, these results will be discussed with regard to the questions raised in this section.
Methods
Stimuli
We constructed SVO sentences consisting of five syllables (subject and object are each disyllabic, and the verb is monosyllabic) with different tonal structures (see Appendix A). These sentences were developed with the help of a native speaker of Ewe, who accepted all constructed question-answer pairs as good and natural. Other native speakers and language experts, however, have since alerted us that some of the utterances do not sound as natural to them as they did to our informant. The creation of the corpus constituted a severe methodological problem for us as we needed to elicit data sets that we could compare with each other although the different information-structural configurations in principle do not allow that. Normal responses to subject or object questions would necessarily require the subject to be marked with the definite marker, which is not the case for all-new sentences. However, the bare noun in Ewe is not specified for definiteness, so that it does not imply that the reading is indefinite, as can also be seen from the data sets in Tamminga (2005) . 7 We took these shortcomings of our corpus into consideration when analyzing our data.
From our larger corpus of recorded material, we selected six test sentence types that were analyzed tonally following Ansre (1961) . The words in the utterances were selected to contain mostly sonorants, because these have the least effect on the realization of tones as they are all voiced and continuant. Our goal was to generate good quality F0 tracks from the recorded acoustic signal and to avoid the influence of depressor consonants. While subject and object were always represented by a disyllabic element, due to the structure of the language, the two verbs chosen were monosyllabic. The high-toned verb nyá 'to know' and the non-high-toned verb ɖù 'to eat' each occurred three times and were combined with subjects and objects having different tonal shapes. Our corpus allowed the investigation of the effect of the high-toned focus marker on the following and preceding elements. (5) 8 Regarding tone marking, the tonal specifications for each word in the Ewe sentence are given in consideration of the consonant-tone interaction and the morphotonemic rules known from the literature. In the second line, the lexical tones are given. 9 Boundaries between free morphemes are marked by a period in the language example and in the gloss. These six sentences were examined in four different focus conditions, which were triggered by wh-questions and statements, i.e. we gave the speaker a list of pairs of questions/statements and matching responses to read. The four conditions were:
1. An all-new utterance, where the scope of focus is on the entire sentence. This utterance was triggered by the question 'What happened?' 2. An utterance displaying focus on the object, whereby the object remains in its canonical position in the sentence (in situ object focus). This was triggered by an information question 'What/Whom did X eat/know?' 3. An utterance displaying focus on the object, whereby the object occurs ex situ in sentence-initial position. This was triggered here by a correction to a statement like 'The woman ate Y.' Note that we do not assume a one-to-one relationship between the form and the pragmatic function of both object focus constructions. 4. A subject focus utterance, which was elicited as an answer to a question like 'Who ate/knew X?'
Speakers
Data from three male speakers were elicited and analyzed in this study. All of them are educated native speakers of the Aŋlɔ dialect of Ewe spoken in the coastal part of the Ewe region (Volta region, southeastern Ghana). They all grew up in their respective home villages but left as young men for education and work reasons, and were exposed to other Ewe dialects and other languages. All of our informants are fluent in English and have some knowledge of Twi. They were all between 43 and 53 years old at the time of recording. One of the reviewers suggested that these speakers were not good speakers of Ewe as they were exposed to other languages. In the reviewer's opinion, English, in particular, as an intonation language could have had an influence on the results of our study. However, there are nearly no Ewe speakers who do not speak any other language and even some kind of English is widely used. Furthermore, previous studies on "modern Englishes" suggest rather that the influence is in the other direction; that is, Ghanaian English prosody is affected to a higher degree than the other way around, for instance in the use of high tones instead of accent, no deaccentuation of syl-lables, and so forth (Lothar Peter, p.c., Huber 2008) . As two of our three speakers speak Ghanaian English and not Standard English, this influence can therefore be neglected.
Recording procedure
We elicited our data in reading sessions, i.e. each speaker had to read each of the six sentences following a contextual stimulus in randomized order. We tried to elicit at least five repetitions for each sentence and each pragmatic condition. The data for subject 1 (S1) was elicited under laboratory conditions at the Centre of Linguistics in Berlin. A condenser microphone was placed to the side of the speaker, who was instructed to read a question/statement out loud and then the corresponding response to the question/statement. The speaker was given 4 randomized lists with 120 sentences total. Both authors attended the recording sessions.
The data for subjects 2 and 3 (S2 and S3) were gathered about a year later in a quiet room during a conference in Ho (Ghana). Recordings were made with a condenser microphone directly onto DAT tape and then digitalized onto a computer. The speakers were given the same four randomized lists to read aloud. The recording sessions were run by one of the authors.
On several occasions, the speaker misread or the signal was unusable for detailed acoustic analysis for technical reasons. In other instances, a speaker repeated sentences, so that in those cases we ended up with more than 5 repetitions. Table B1 (Appendix B) provides a summary of the number of usable utterances recorded in each pragmatic condition for each subject and each sentence. In total, 386 utterances were recorded and phonetically analyzed.
Acoustic analysis
The data was down-sampled from 44 kHz to 22 kHz and saved in .wav format for acoustic analysis. For segmentation, the sound pressure wave and the spectrogram served as the main acoustic visualization. Each sound file was phonemically segmented according to standard criteria and then annotated according to Xsampa.
For the duration analysis we extracted the duration for each segment from the annotated speech stream via a script in Praat (Boersma & Weenink 2005) . Values were logged in text files and then z-normalized for duration by speaker so we would be able to generalize over the patterns found for the three speakers rather than dealing with effects of different speaking rates or idiosyncrasies of speakers. Thus, this conversion of data allows comparisons of data from different distributions. For the durational analysis, we selected only the tone-bearing units (vowels) and classified them into three groups: focus marker, utterance-final vowels, and medial vowels (all other vowels). Given the SVO structure of each sentence, there were two vowels in each subject, one vowel in the verb and two vowels again in the object: VOWEL1 SUBJ .VOWEL2 SUBJ VOWEL VERB VOWEL1 OBJ .VOWEL2 OBJ Duration data is presented in bar-plots, indicating the median, quartile and standard deviations for each vowel. Graphical presentations and statistical analyses were done in R (R Development Core Team 2010), a freeware program for data analyses.
The closure and release phases of a stop were not treated separately, thus, both phases are included in the duration of the stop segment. Also, our data contained several instances in which there were adjacent, in some cases even identical vowels occurring consecutively. In those instances, we looked for discontinuities in the signal, such as changes in the amplitude and the formant trajectories or signs of glottalization that could indicate a segment boundary. We handled glide-vowel sequences similarly. This is exemplified in Figure 1 , which displays sentence (e) nyɔńū nyâ mɔá 'A woman knew the path.' in the in situ object condition spoken by speaker 1. For the F0 analysis, the data was also z-normalized by speaker to allow for the comparison of data from different distributions (speakers with higher vs. lower fundamental frequency for example). Our analyses concentrated on the vowels because they are the tone-bearing units (TBU). For each vowel in each individual utterance, we elicited five equidistant time points at intervals of 25%: start (onset of the vowel), middle of the vowel, end of the vowel and one point each between the start and the middle and the middle and the end. For each of these 5 time points, we automatically logged the F0 value. The graphical data presentation in Figures 2, 5 and 7 below shows the individual F0-normalized measurements for each of the five time points in each individual vowel of the utterance. This method also allowed us to make detailed comparisons between pragmatic conditions on a point by point basis from start to end for each vowel. The lines in the graphs are lowess curves, which are smoothened representations of weighted regression lines fitted to local subsets of the data (for example all data for subject focus versus all data for the all-new condition). They help to visualize the tendencies in the data. To evaluate statistical differences, we ran separate linear mixed effects models (lmer(dependent_variable~X+subject+(1|SentenceType), data)) in R with SentenceType as a random factor and subject (since we only had three speakers) as a fixed factor. The dependent variable was either our measurements of duration or any of the logged values for the F0 (F0-maximum and five equidistant time points in the TBU). X corresponds to the factor that we were testing, that is, the focus type or position of the vowel.
Results
Is in situ object focus marked by prosody?
F0
In each box below, we plotted the five time points for each of the five vowels in each target utterance. We did this for all six sentences that were elicited (six rows of graphs). On the bottom (horizontal axis) of each plot, we listed the quality of the vowel 10 with its five time points. On the y-axis we plotted the z-transformed F0. The lines in each graph show the smoothed and weighted interpolation of the two subsets of data. The solid line represents data for the in situ object focus case while the dashed line represents the all-new focus condition. By interpolating visually from plot to plot in each row, one gets an idea of the overall shape of the F0 contour in each of the six sentence types. A comparison of the central measures (point where the lowess line crosses through the data) for both focus conditions for each plot shows no reliable statistical difference at any measurement point of the vowels. From the F0 it can be concluded that both focus conditions are identical and cannot be differentiated.
In (a), (e) and (f), the tonal interaction of finality and the tonal specification with a high tone is observable. While the utterance requires marking finality with a final fall (Tamminga 2005 claims a final low boundary tone), the high tone on the final TBU pulls the F0 up. This results in a tonal undershoot of the lexical final high tone whereby neither the fall nor the final high tone are realized. The F0 remains in a mid range. In (b), (c) and (d), the final low tone on the TBU and finality interact as well by pulling the F0 down.
Duration
The graphs below show the mean duration of each vowel in all six utterance types collapsed over the three speakers for the in situ object and all-new focus conditions. Each of the bars in each plot represents the median duration (dark line in the bars) of a vowel plus the variance found in the data (size of the bar and standard deviation). Data points visible outside of the bar represent outliers which are not representative of the overall distribution. Note that in each graph, the first two bars represent the duration of the two vowels in the subject of the utterance, the third bar represents the duration of the vowel in the verb, and the final two bars represent the duration of the vowels in the sentence-final object.
An inspection of the graphs for both focus conditions shows that in three of the six utterances, the final vowel is elongated in comparison to the non-final vowels (the last stack is highest in scale in the first plot in the top row of each figure and in the second and third plots in the bottom row of each figure) . This however only appears to be the case for the low or back vowels [a] or [o] , and not for the front vowel /e/, which can be realized phonetically as [ɛ] and [ɘ] .
Across the two focus conditions, there are very consistent overall patterns in the normalized durations of the data: this is visible in a comparison of the first graph in the top row in each figure or both the middle plots in each figure. There are obvious differences in the durational realizations in a direct comparison between the all-new focus condition and the in situ object focus condition, as data in Table 1 shows. The linear mixed effects model revealed highly significant duration 20 Ines Fiedler and Stefanie Jannedy differences in all but one comparison between the final vowels in each sentence type (in situ object vs. all-new focus conditions). We interpret the generally reliably longer duration of the final vowels in the in situ object case as a means of prosodically marking the focused object.
3.2 Is there prosodic marking in ex situ object focus?
F0
The following graphs show the normalized F0 data for all six sentence types for the ex situ object condition [O] F SV. Here, the first two plots in each row represent the first and second vowels of the focused object, followed by a third plot showing the normalized F0 values for the focus marker.
There appears to be a raising of the F0 on the focused sentence-initial constituent with a slight drop in F0 after it, i.e. after the focus marker, particularly when the following tone is a high tone. To test if the focus marker is generally realized higher in F0 than the vowels that are phonologically specified with a high tone that follow it, we ran a linear mixed effects model comparing the F0 maximum of the focus marker and the F0 maximum of each of the three directly following high-toned syllables (fourth vowel in (a), (d) and (e)). The significant result of this overall comparison (t = −3.92; p < .001) confirms this assumption. Prosody of focus marking in Ewe 23 
Comparison of F0 of subject in SV[O] F and [O] F SV focus structures
In comparing the subject in sentence-initial position (SV[O] F , in situ object) with the subject in [O] F SV structures following the focus marker (ex situ object) we are looking for positional differences in F0. The rationale behind this comparison is that we are looking for any potential effects of post-focal compression in the cases where the subject-verb complex follows the focused utterance-initial object. We restrict the comparison to those sentences in which there are at least two occurrences of a directly comparable word in subject position. The sentences are those with mama 'grandma' and those with nyɔnu 'woman'. As the verb in the ex situ object condition occurs at the end of each utterance, we did not include it in this comparison to avoid any possible influence of final lowering. The rationale for this comparison is the structural position of the subject. If there were a reset in F0 after the focused sentence-initial object ([O] F SV), we would expect there to be no differences in the F0 to the data from the sentenceinitial subject (SV[O] F ). The data however shows that at nearly all time points across the vowels, there is a significant difference. Given the direction of the comparison (utterance-initial subject with sentence-medial subject), the positive t value, an indicator of the magnitude of the effect, indicates that the sentenceinitial F0 values are reliably higher than those in medial position. Instead of suggesting an F0 reset, our data points to a post-focal compression, in addition to the general tendency of downdrift, which might also have influenced the realization of the tones. 
Duration
We extracted the duration of each vowel in each sentence for the utterance-initial ex situ object ([O] F SV) utterances, in which the preposed object in utteranceinitial position (two vowels) is followed by the focus marker and then by the subject-verb complex. The duration data for each vowel is plotted separately, and all pooled data for the six sentence types are also graphed separately. Thus, each plot in Figure 6 shows the median duration for each vowel that occurs in the utterance. Given that the object noun contains two vowels, the third bar thus indicates the focus marker on the object. We looked for an overall effect of whether the focus marker in the object ex situ focus condition was significantly longer than the medial vowels in the same condition. The results show a significant difference (t = −24.75; p < .0001) in length for the focus marker. This effect is clearly visible in Figure 6 when the third bar in each plot is compared with all other bars. A comparison of the duration of the final vowel in the ex situ object focus condition (last bar in each plot) reveals a significantly longer duration compared to those of the medial vowels (minus the focus marker) (t = 0.356; p < .05). Thus, lengthening seems to be a reliable marker for prosodic structuring in this focus condition.
For all speakers in all sentence types the focus marker has the longest duration. Furthermore, it can be observed that the final vowel in each plot not only shows the greatest variance (largest bar) compared to the medial vowels (with the exception of the FM), but is also the longest in the subject-verb complex. The difference is significant.
Subject focus condition -ex situ or in situ?
F0
The graphs in Figure 7 show a comparison of the normalized F0 of the [SVO] F structure (solid line) with that of the [S] F VO structure (dashed line). Note that in the third box in each row, only the data for the focus marker in the [S] F VO structure is plotted as the [SVO] F structure does not have a vowel in this position. Here, too, we looked for evidence of post-focal compression; however this cannot be reliably established.
The only difference between the subject focus and the all-new focus (and the in situ object) conditions in the otherwise identical structures is the focus marker on the focused subject. This allowed us to compare the F0 of the identical verb-object complex. In this way, we examined the effect of the focus marker on the tonal realizations of the verb-object complex.
Linear mixed effects models were run for each of the five individual time points within each vowel, thus comparing the F0 at each time point for the two focus conditions (subject focus and all-new focus). While for some utterances, we do find a statistically reliable pattern of post-focal compression (a, b, e), in the remaining three utterances (c, d, f), we did not find consistent differences (see Tables B2 (a-f) in Appendix B for detailed statistical results). While this heterogeneity seems somewhat peculiar given that the verb-object complex in (c) is lexically identical to (b), and in (f) is identical to (e), we must conclude that post-focal compression is not a reliable grammatical device for focus marking but rather is optional. Moreover, due to the limited number of speakers recorded for this study, subject was a fixed factor in our statistical model, allowing us to analyze the individual variation between speakers. In some instances where we did not find reliable differences between the focus conditions (no post-focal compression), we did find that one of the speakers behaved differently from the other two, suggesting that there is great speaker-dependent variability.
Duration
We measured the duration of each segment in the [S] F VO subject focus condition. Each plot in Figure 8 represents one sentence type and shows the normalized duration of each vowel in the six different tonal contours that were elicited in the subject focus condition, collapsed over our three speakers.
Notice that in nearly all instances, the focus marker (third bar in each plot) is elongated, particularly as compared to the vowel immediately preceding it. A comparison of the duration of the focus marker in the subject focus condition reveals that the medial vowels are significantly shorter than the focus marker in this focus condition (t = −11.12; p < .0001). At the same time, the sentence-final vowel has the longest mean duration; in some cases it is even longer than the vowel representing the focus marker. A comparison of the duration of the final vowel in the subject focus case with that of the medial vowels (excluding the focus marker) also generated a significant difference (t = −6.883; p < .0001). An analysis of these facts suggests that the temporal properties of the focus marker and of the final vowel serve the function of indicating some kind of a difference from medial vowels. The listener may interpret the increased duration as a phrasal juncture. This effect is robust across different vowel types, thus it is reasonable to assume that the durational differences are not merely due to phonetic and intrinsic properties of low vowels (generally longer) versus non-low vowels (generally shorter). Further supporting evidence comes from a comparison of the duration of the high-toned focus marker in the subject focus condition with that of the immediately following high tone on the verb nyá 'to know' (three of six sentences), which also reveals a highly significant difference (t = −11.12; p < .0001). Thus, our data strongly suggests that the focused subject is marked by the durational properties of its focus marker, setting it off from the rest of the utterance.
Comparison of the duration of the focus marker in [S] F VO and [O] F SV focus structures
We noticed from the comparisons in the previous sections that the focus markers in the subject and ex situ object focus cases have a considerably longer duration compared to the medial vowels. Since we found evidence for phrase-final lengthening of the final vowel in all of the previously discussed focus conditions, we examined the data for durational differences in the focus marker in the subject focus and ex situ object focus conditions, which may be an indication of how different phrase types set off the focused noun. Whereas in the subject focus condition, we assume a mono-clausal structure (divided into two prosodic domains as suggested by our duration analysis), the ex situ object focus condition is characterized by the extra-clausal position of the focused object. We therefore examined whether this possible difference in syntactic structure is supported by prosodic means, i.e. whether the focus marker was elongated not only to mark the focused constituent in both conditions, but also to indicate a clausal boundary after the preposed constituent in the ex situ object focus condition. A direct comparison of the duration of the ex situ object and the subject focus markers also shows a reliable difference in that the focus marker on the object is on average longer than that on the subject (t = −8.052; p < .0001). Moreover, the focus marker on the object also has a significantly higher maximum F0 than the marker in the subject focus case (t = 6.99; p =< .0001). Because of the differences between these two focus structures, both the duration data and the F0 data strongly suggest that in the ex situ object focus condition, the language uses a stronger phrasal boundary than in the subject focus case. Further, we take this to be evidence that the subject in the subject focus case is also set off in a separate phrase. Thus, we assume the following different phrasal structures for the two focus conditions:
A direct comparison of the duration of the focus marker in the two utterances [āmē é] F ɖù àgbè (subject focus) and in [āmē é] F nyɔńū nyá (ex situ object focus) exemplarily shows the difference in duration despite the identical phrase-initial position in the utterance.
Discussion of results
Prosodic focus marking in in situ object focus?
The results shown in section 3.1 indicate that there is no difference in the F0 curve between the all-new focus condition and the in situ object focus condition; these two focus conditions are in fact identical. However, there are reliable differences in the duration of the utterance-final vowels in both these conditions, with the vowel in the object focus condition being longer. Thus, we conclude that the in situ object focus condition is prosodically marked and that in fact in isolation one should be able to differentiate it from the all-new focus condition.
Prosodic focus marking in ex situ object focus?
Our data shows that ex situ object focus is marked prosodically by duration. We found that in all utterances, the focus marker had the longest duration compared to the medial and final vowels. This parallels Tamminga's 2005 findings, where wh-and yes/no-questions were characterized by lengthening of the question Fig. 9 : Comparison of the z-normalized duration of the focus marker after focused ame 'person' in subject and ex situ object focus utterances particle, the most relevant morpheme for the interpretation of the sentence. Also, in our data all final vowels were elongated relative to the medial vowels, pointing to the more general conclusion that lengthening is a means not only of highlighting the most important information, but more importantly of phrasing the utterance into prosodic units. The durational data suggest that the utterance consists of two phrases, each marked by a lengthening effect at the right edge,
The high-toned focus marker seems to have an effect on the realization of the preceding tones by raising them. However, there is no such effect on the immediately following tones. This tonal process seems to be blocked by a phrasal boundary. Thus, we take this as evidence that the object is set off in its own separate phonological phrase. Furthermore, we found reliable differences in the F0 of the subject in utterance-initial position (in situ object) and of the subject in medial position (ex situ object) which clearly suggest that we are dealing here with postfocal compression. Because we did not examine sentences in which objects were preposed without being marked by a focus marker, we cannot determine at this point whether the effect described above is due solely to the preposed object in focus or also to the high tone of the focus marker.
Subject focus as an in situ focus strategy?
We found similar evidence for the subject focus sentences as for the ex situ object focus utterances; however, the evidence pointing to an ex situ structure in subject focus is not quite as strong as it is for the object focus case. The focus marker in the subject focus case is also elongated compared to the medial vowels, and it is realized at a higher F0 than the surrounding high-toned vowels. Also, the F0 of the vowel preceding the focus marker is raised, while the vowels following the focus marker tend to be realized lower in the subject focus [S] F VO as compared to the all-new focus case [SVO] F . We interpret this as evidence for post-focal compression.
Given that the direct comparison of the duration and F0 of the focus marker in the ex situ object [O] F SV and subject focus [S] F VO conditions has also yielded a reliable difference, the data seems to suggest that the language requires a clearer phrasal demarcation in the ex situ focus condition. Without further evidence we can only speculate that a stronger phrasal boundary (at a higher level of the prosodic hierarchy) sets off the object than in the [S] F VO case, where the subject is still embedded in the matrix clause. Thus, in the object focus case, the focused constituent is extra-phrasal while in the subject focus case the focused constituent can be regarded as part of the main clause.
Our data and analyses reveal that focus in Ewe is also expressed prosodically. The prosody affects the constituent in focus, the out-of-focus part of the utterance and the focus particle itself. These effects can however be argued to play a secondary role to morphological marking and ex situ positioning.
In summary, in both subject focus and ex situ object focus, the duration of the focus marker indicates prosodic phrasing by pre-boundary lengthening. The focus marker is longer in the ex situ object condition than in the subject focus condition, emphasizing the grammatical relevance of this boundary. A comparison of the duration of the final vowels in the in situ object (SV[O] F ) and the all-new ([SVO] F ) focus sentences revealed a significant overall effect of lengthening on the vowels for in situ object focus. Here the effect of final lengthening is compounded by the focus on the in situ object.
F0 is not as reliable a cue as duration. However there is some evidence, though speaker-specific, for post-focal compression or local raising of the F0 on the constituent followed by the focus marker.
The data presented in this study support an analysis that assumes different levels of the prosodic hierarchy. While durational data alone may not necessarily indicate a boundary effect at the right edge of a phrase (Beckman & Edwards 1990) , the durational data in conjunction with the F0 data seems to make a strong case for such an analysis. The prosodic hierarchy (Selkirk 1984; Nespor & Vogel 1986; Beckman 1986 ) assumes different levels of prosodic phrasing corresponding to the level of the utterance, in which there can be embedded other, smaller phonological constituents like the Intonational Phrase (IP) and the intermediate phrase (ip). For structural well-formedness, it is assumed that each Intonational Phrase (IP) contains at least one intermediate phrase (ip) . While this model holds true for English, we do not assume that it can be universally adopted for other languages. However, we find that our data can be interpreted as an indication of this type of phrasal hierarchy. Often, durational and tonal cues mark the right edge of such phonological phrases.
For the in situ object and the all-new focus conditions, we would assume an identical phrasal structure for both focus conditions: subject, verb and object are all within a single intermediate phrase (ip), which is contained in an Intonational Phrase (IP). Lengthening marks the right edge of the ip and the duration difference between these structures is due to the focus on the object in the in situ object case. In other comparisons, too, we found that the final vowel is lengthened in comparison to medial vowels, which we take as evidence for phrase-final lengthening at the right edge of prosodic phrases. Lengthening of the focus marker should then display a compounding effect; it serves as a demarcation of the right edge of a focused constituent, leaving the constituent in focus in a separate prosodic phrase. The reliable differences in duration between the focus marker on the preposed object and the focus marker on the subject suggest that a different level of prosodic phrase is being set off in these two cases: in the subject focus case, the subject is realized in its own separate intermediate phrase (ip) while in the object focus case the object is set off in an Intonation Phrase (IP). We conclude this from the findings of greater duration and higher F0 on the focus marker on the object. It is feasible that changes in F0 have less of significance than changes in duration. We found a compression in F0 of material following a focused constituent as compared to material that does not follow focused material. Further evidence stems from a visual inspection of graphs from the ex situ object focus condition in which there appear to be slight dips in F0 between the focus marker and a following vowel that is also specified for a H tone. Within the phrase (to the left of the focus marker), the F0 of the object is raised due to the high-toned focus marker.
All
Our results therefore confirm the observations made by Ameka (1992) and others that there is no primary prosodic focus marking in Ewe. However, the attested prosodic properties do not serve only to support the syntactic structure. This is particularly clear from the evidence provided by Tamminga (2005) and our duration data for the in situ object focus case: lengthening serves as an independent marker for relevant pragmatic information. The data from Ewe has shown that, in contrast to Mandarin Chinese, F0 modulation and durational cues are not solely indicators of focus. A systematic investigation of the prosody of focus in different tone languages would therefore broaden our knowledge on the interaction of tone and intonation and bring new insights into the relation between syntax, information structure and prosody.
Appendix A: Corpus
Six sentences (a-f) in four conditions (1-4): 1. all-new focus trigger: What happened? 2. in situ object focus trigger: What/Whom did X eat/know? 3. ex situ object focus trigger: The woman ate/knew Y. (correction) 4. subject focus trigger: Who ate/knew X?
Tone marking: Every tone in the examples is marked as either H, M, L, rising or falling. The tonal specifications for each word are given in consideration of the consonant-tone interaction and the morphotonemic rules known from the literature.
The focused element in the target is given in square brackets marked by a subscript F, and it is capitalized in the translation. 
a. all-new focus
